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SUMMARY 


flas£lto  ,  a,-,. Pr-,  , v  ™  ■•  «•-  f- ' -»■  i  , 

he  objectives  of  this  research  program  are/to  investigate  laser-assisted  chemical 
reactions  involving  organometallic  completes  for  deposition  of  electronic  materials  at  low 
temperatures.  Specific  areas  of  investigation  are  to  (1 )  elucidate  the  kinetics  and 
mechanisms  of  the  photophysical  and  photochemical  processes  operative  during 
laser-stimulated  dissociation  of  organometallic  complexes  and  subsequent  reaction  pf  the 
photoproducts  with  a  surfaceL{2) ppply  studiesof,  photo-induced  processes  to  the  deposition 
of  semiconductors,  such  as.daA?,  ATAsDandJGaTATlAg.  and  conductors  such  as  A^Tand  (3) 
establish  experimental  conditions  under  which  epitaxial  growth  of  the  deposited  materials 
can  be  achieved. 

CS > . >  '  •  i ■  ^  lut;  hi.  r  r— I  .  .. 

Accomplishments  '  ■  ~  x- 


We  have  synthesized  several  new  organometallic  complexes  for  use  in  the  investigation  of 
laser-assisted  depositions  on  this  program.  Complexes  containing  Ga-As  and  Al-As  bonds 
have  been  used  in  the  first  photochemical  deposition  of  stoichiometric  films  of  GaAs  and 
[GaAljAs.  These  studies  have  demonstrated  that  laser  irradiation  parallel  to  the  substrate 
produces  stoichiometric  films  and  that  with  irradiation  perpendicular  to  the  substrate  a 
competition  exists  between  desorption  and  photodeposition,  which  adversely  affects  the 
stoichiometry  of  the  film. 

Using  an  excimer  laser  operating  at  308  nm  (XeCI)  we  have  deposited  pure  gold  films  using 
the  volatile  gold-containing  complex  dimethylgoid  hexafluoroacetoacetonate.  Deposition 
rates  up  to  20  pm/hr  on  silicon,  germanium,  GaAs,  quartz,  and  sapphire  substrates  have 
been  observed  with  the  substrates  held  at  room  temperature.  Surface  analysis  (XPS)  of 
these  films  has  shown  them  to  be  free  of  any  contaminants  from  the  ligands  or  other  sources. 
To  our  knowledge  this  is  the  first  report  of  the  deposition  of  high  quality  pure  gold  films  by 
a  low  temperature  photochemical  process. 

Additionally,  we  have  developed  and  applied  laser-induced  fluorescence  and  multiphoton 
ionization  spectrosoopy  for  real-time,  non-intrusive  detection  of  gas-phase  intermediates 
and  products  generated  during  beam-assisted  chemical  reactions.  These  results  have  enabled 
us  to  detect  Si,  Ga,  As,  and  Te  atoms  generated  by  photodissociation  of  organometallic  source 
materials.  These  studies  have  provided  us  with  important  information  about  the 
photochemistry  and  dissociation  dynamics  of  organometallic  compounds  used  as  source 
materials  for  the  photochemical  deposition  of  semiconductors. 
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